NOTICE  OE  REMAINS 


OF 

EXTINCT  VERTEBRATA, 

PROM  THE 

VALLEY  OE  THE  NIOBRAM  RIYER. 

BY  JOSEPH  LEIDY,  M.  D. 

[Extract  from  the  Prooecdingg  cf  ihe  Academy  of  Natural  Sciences  ot  Philadelphia,  March,  185K.] 


PHILADELPHIA: 
MERRTHEW    &    THOMPSON,  trintehs, 
Lodge  Street,  North  side  of  Pennsylvania  Bank. 
1868. 


PROCEEDINGS  OF  THE  ACADEMY 


20 


NOTICE  OF  KEMAINS  OF  EXTINCT  VERTEBRATE. 


WASHiNGTOir,  (D.  C.)  March  8,  1858. 
■  ipt.  A.  A.  Humphreys,  T.  E.,  Ch'ge  Off.  Expl.  and  Surreys. 

Sie:  Professor  Joseph  Leidy  has  prepared  a  "Notice  of  Remains  of  Extinct 
Vertebrates,"  constituting  twenty-eight  new  species,  collected  by  Dr.  Hayden 
along  the  Niobrara  River,  on  the  Expedition  placed  under  my  command  by  the 
War  Department,  during  the  past  summer,  which,  it  is  desii-able,  should  be 
published  at  once  in  the  Proceedings  of  the  Academy  of  Natural  Sciences  of 
I'hiladelphia.  The  permission  of  the  Honorable  Secretary  of  War,  to  make  the 
])ublication,  is  requested. 

Very  respectfully,  sir,  your  obedient  servant, 

Or.  K.  Warren, 

Lieut.  Top.  Eng'rs. 

Submitted  to  the  Secretary  of  War.    Tlie  publication  is  approved  by  him. 

A.  A.  Humphreys, 
Capt.  Top.  Eng'rs.  in  Charge. 


Notice  of  Remains  of  Extinct  Vertebrata,  from  the  Valley  of  the  Niobrara  River, 
collected  during  the  Exploring  Expedition  of  1857,  in  Nebraska,  under  the 
command  of  Lieut.  G.  K.  Warren,  TJ.  S.  Top.  Eng.,  by  Dr.  F.  V.  Hayden,  Geolo- 
gist to  the  Expedition. 

BY  JOSEPH  LEIDY,  M.  D. 

During  the  Exploring  Expedition  of  the  last  year  in  Nebraska,  under  the 
'command  of  Lieut.  G.  K.  Warren,  the  Geologist  of  the  Expedition,  Dr.  F.  V. 
Hayden  collected  a  number  of  remains  of  mammals  and  turtles,  from  a  deposit, 
ill  the  valley  of  the  Niobrara  River  (Swift-running-water ;  L'eau-qui-court), 
wliich  lie  suspects  to  be  of  pliocene  age.  Tlio  collection  is  an  exceedingly  in- 
teresting and  important  one  ;  and  the  anatomical  characters  of  the  specimens 
aapport  the  opinion  of  their  disco'^erer,  that  the  formation,  from  which  they 
Were  obtained,  belongs  to  the  later  tertiary  period. 

Tl»e  extinct  fauna  of  the  Niobrara  is  especially  rich  in  remains  of  ruminating 
and  equine  animals.  Among  the  former  are  several  peciiliar  genera,  of  which 
■^''^'"0  closely  allied  to  Oreodon  and  Leptauchenia,  of  the  miocone  deposit  of 
the  Mauvaises  Terres :  one  is  allied  to  the  Musk-deer,  and  another  closely  ap- 
proaches the  Camel.    Besides  the  remains  of  a  true  species  of  Equus,  the  col- 
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lection  contains  those  of  two  species  of  Hipparion,  and  several  peculiar  genera 
of  the  equine  family.  There  are  also  remains  of  several  species  of  canine  and 
feline  animals,  of  a  small  species  of  Beaver,  and  of  a  species  of  Porcupine 
more  nearly  allied  to  that  of  the  old  world  than  to  our  own  recent  one.  The  col- 
lection further  contains  remains  of  a  Rhinoceros,  resembling  that  of  India, 
those  of  a  new  species  of  Mastodon,  and  those  of  a  large  Elephant. 

One  of  the  most  remarkable  circumstances,  in  relation  with  this  extinct 
fauna,  is  that  it  is  more  nearly  allied  to  the  present  recent  one  of  the  old  world 
than  to  that  of  our  own  continent.  From  a  comparison  of  our  recent  fauna 
and  flora  with  that  of  the  eastern  continent,  the  deduction  has  been  made,  that 
the  western  continent  is  the  older  of  the  two,  geologically  speaking,  whereas, 
the  Niobrara  fauna  would  indicate  just  the  reverse  relationship  of  age.  A  num- 
ber of  similar  instances  show  that  totally  different  faunae  and  florae  may  be 
cotemporaneous,  and  do  not  necessarily  indicate  difiierent  period  of  existence. 


CARNIVORA. 

Canis  saevus,  Leidy. 

Several  much  mutilated  fragments  of  two  lower  jaws  indicate  a  species  of 
Wolf,  about  the  size  of  the  Canis  occidentalis. 

Height  of  fragments  of  lower  jaws  below  the 

sectorial  tooth,  14  lines  and  15J  lines. 

Antero-posterior  diameter  of  the  lower  secto- 
rial tooth,  13  lines  and  13J  lines. 

The  present  extinct  species  is  not  so  large  as  the  one  whose  remains  have 
been  discovered  in  association  with  those  of  the  Megalonyx,  Tapirus,  Equus, 
&c.,  on  the  banks  of  the  Ohio  River,  Indiana,  to  which  the  name  of  Canis  pri- 
moevus  was  inadvertently  applied  (Proc.  Acad.  Nat.  Sci.  vii.  200 ;  Journal  A. 
N.  S.  iii.  167),  and  which  may  now  be  distinguished  by  that  of  Canis  dirds. 

Canis  temeraeitjs,  Leidy. 

A  second  species  of  Wolf  is  inferred  to  have  existed,  from  two  small  frag- 
ments of  an  upper  and  a  lower  jaw,  containing  the  sectorial  teeth,  and  the  first 
upper  tubercular  tooth,  about  the  size  of  the  corresponding  parts  of  the  Red 
Pox,  Canis fulvus. 

Height  of  fragment  of  lower  jaw  below  the  sectorial  tooth,    8  lines. 
Antero-posterior  diameter  of  lower  sectorial  tooth,  7^  ' ' 

Antero-posterior  diameter  of  upper  sectorial  tooth,  7  " 

Transverse  diameter  of  first  upper  tubercular  tooth,  6  J  " 

Cams  vafek,  Leidy. 

A  third  species  of  Canis,  of  small  size,  is  indicated  by  the  gi-oater  portions  of 

both  sides  of  a  lower  jaw,  containing  nearly  all  the  teeth,  which  do  not  differ 

in  form  from  those  of  the  Red  Fox. 

Depth  of  lower  jaw  at  the  sectorial  tooth,  6  lines. 

Length  of  entire  molar  series,  21 J  " 

Antero-posterior  diameter  of  sectorial  tooth,  5^  " 

Length  of  crown  of  canine  tooth,  5^  " 

Canis  (Epicyon)  Hatbent,  Leidy. 

Since  the  preceding  descriptions  of  wolves  were  written.  Dr.  Hayden  has 
sent  to  me  for  examination  a  specimen  belonging  to  the  Niobrara  collection, 
consisting  of  a  much  mutilated  fragment  of  a  lower  jaw  of  a  huge  wolf. 

The  fragment  contains  the  sectorial  molar,  the  two  preceding  premolars,  and 
the  sockets  for  the  tubercular  molars.  The  teeth  preserved  in  the  specimen 
are  much  worn,  indicating  an  old  individual,  but  they  have  the  form  of  the 
corresponding  teeth  in  the  recent  Wolf.  The  tubercular  molars  have  occupied 
more  than  an  inch  of  space,  though  more  crowded  in  position  than  in  recent 
wolves.    The  last,  as  well  as  the  first,  was  inserted  by  widely  separated  fangs 
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and  was  implanted  almost  directly  backward  in  the  ascending  border  of  tlie 
ramus,  above  tlie  level  of  tbe  heel  of  the  sectorial  molar. 

The  portion  of  jaw  is  remarkable  for  its  robustness  ;  the  thickness  of  the 
anterior  border  of  the  ramus  an  inch  above  the  ordinary  line  of  the  teeth 
being  eight  lines. 

The  species  is  respectfully  dedicated  to  Dr.  F.  V.  Hayden,  the  untiring  geo- 
logical explorer  of  the  region  of  the  Upper  Missouri. 

Depth  of  jaw  at  sectorial  molar,  21  lines. 

Thickness  of  jaw  below  sectorial  molar,  9  " 

Extent  of  space  occupied  by  the  sectorial  and  preceding 

two  premolars,  34  " 

Antero-posterior  diameter  of  sectorial  molar,  17  " 

Transverse  diameter  of  sectorial  molar,  7^  " 

Space  occupied  by  the  tubercular  molars,  14  " 

Felis  (PseudjBlukus)  rNTREPiDUS,  Leidy. 

An  extinct  species  of  the  cat  tribe  is  indicated  by  a  well  preserved  specimen 
uf  the  lower  jaw  of  an  animal  intermediate  in  size  to  the  Panther  (Felix  concolor) 
and  the  Lynx  (Felix  canadensis).  The  jaw  together  with  the  teeth  present  a 
repetition  of  form  of  the  corresponding  parts  in  known  species  of  cats,  except 
that  in  the  middle  of  the  hiatus  behind  the  canine  tooth  there  is  a  smaller 
socket  for  a  rudimental  premolar,  as  in  the  extinct  Felis  (Pseudcelurus)  quadri- 
dentaius  of  Europe,  and  the  sectorial  molar  has  a  basal  heel  and  tubercle  about 
half  as  well  developed  as  in  the  preceding  teeth. 

Length  of  the  lower  jaw  from  the  condyle  58  lines. 

Height  of  the  lower  jaw  at  coronoid  process  27 
Height  of  the  lower  jaw  below  middle  molar  11 
Length  of  molar  series  (3)  21 
Antero-posterior  diameter  of  sectorial  molar  7 
Height  at  posterior  cusp  of  sectorial  molar  5J 

AEtDRODON  FEKox,  Leidy. 

The  only  specimen  upon  which  this  name  is  proposed,  consists  of  an  isolated, 
nnwom,  upper  sectorial  molar  tooth,  which  has  about  the  size  and  proportion- 
ate form  of  that  of  the  common  Wolf  of  this  country  or  Europe,  but  has  a 
tubercle  or  lobe  in  advance  of  the  principal  cusp  nearly  as  well  developed  as 
that  occupying  the  same  position  in  the  cats. 

Breadth  of  crown  antero-posteriorly  and  externally        13  lines. 
Length  of  crown  at  principal  cusp  8  J  " 

Thickness  of  crown  at  base  anteriorly  7  " 

Thickness  at  base  of  principal  cusp  5  J  " 

RODENTIA. 

Hv^STRrx  (Htstkicops)  venustus,  Leidy. 

Two  isolated  molar  teeth,  probably  both  referable  to  the  same  animal,  have 
about  the  same  size  and  nearly  the  same  constitution  as  those  of  the  Crested 
Porcupine  (Hystrix  cristata)  of  Europe.  One  of  the  teeth  appears  to  correspond 
with  the  first  upper  molar  of  the  right  side  of  the  latter  animal.  It  has  a 
single  deep  fold  on  the  inner  side,  and  a  less  extensive  one  on  the  outer  side. 
The  crown,  about  one-fourth  worn,  presents  on  the  triturating  surface  the  folds 
extending  from  the  inner  and  outer  side,  and  in  advance  a  bow-like  enamel 
islet,  and  behind  a  transverse  boot-like  islet  and  a  small  circular  one.  The 
second  specimen,  viewed  as  an  upper  left  tooth,  has  a  deep  fold  on  the  inner 
side,  in  advance  of  which  on  the  triturating  surface  is  an  oblique  enamel  islet, 
and  behind,  two  similar  ones. 

Antero-posterior  diameter  of  the  first  molar  5^  lines. 

Transverse  diameter  of  the  first  molar  4  " 

Antero-posterior  diameter  of  the  second  molar  3  " 

Transverse  diameter  of  the  second  molar  " 
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Castor  (EgcAsioR)  toetus,  Leidy. 

The  greater  part  of  an  upper  jaw,  consisting  of  the  upper  maxillae  and  inter- 
maxillae  containing  the  greater  portion  of  the  incisors,  together  with  the 
anterior  three  molars  of  both  sides,  indicates  an  old  individual  of  a  small  Beaver. 
The  jaw  and  incisor  teeth  have  the  same  form  as  the  corresponding  part  of 
the  recent  Beaver.  The  first  molars  present  nearly  the  same  arrangement 
as  in  the  latter.  The  succeeding  two  molars  are  nearly  worn  to  the  base  of 
their  crown ;  and  they  have  the  enamel  folds  on  the  triturating  surface 
directed  much  more  obliquely  from  the  outer  side  inward  and  backward  than 
they  would  ever  appear  to  do  in  the  same  condition  in  the  recent  Beaver. 
The  size  of  the  species  was  about  half  that  of  the  latter  animal. 


Length  of  space  occupied  by  the  series  of  four  molars  6  lines. 

Length  of  space  from  first  molar  to  the  inter-incisive  crest  14  " 
Breadth  of  face  outside  of  second  molars  7  " 

Diameter  of  incisors  •  2  " 

Diameter  of  first  molar  2J  " 


RTJMINANTIA. 

Cervtjs  Wasreui,  Leidy. 

This  species  of  deer  is  indicated  by  a  fragment  of  a  lower  jaw  containing  the 
posterior  four  molar  teeth,  portions  of  two  last  inferior  molars,  a  small  antler, 
and  a  small  fragment  of  a  second.  The  form  of  the  teeth  is  the  same  as  in 
Cervus  virginianus,  and  their  size  accords  with  that  in  fall  grown  and  robust 
individuals  of  this  species.  The  antler  is  perhaps  that  of  a  young  animal. 
The  frontal  process  supporting  it  is  half  an  inch  in  length  and  thickness.  A 
little  less  than  an  inch  above  the  ring  of  the  antler  it  divides  into  two  diverg- 
ing prongs,  of  which  one  is  broken  oS,  and  the  remaining  one  is  two  and  a 
quarter  inches  long. 

Length  of  series  of  the  posterior  four  lower  molars        30  lines. 

The  species  is  respectfully  dedicated  to  Lieut.  G.  K.  Warren,  U.  S.  A.,  com- 
mander of  the  expedition,  during  which  the  remains  were  collected  forming 
the  subjects  of  the  present  communication. 

Meetcodus  necatus,  Leidy. 

Proc.  Acad.  Nat.  Sci.  vii.  90 ;  ibid.  viii.  89. 

This  genus  and  species  were  originally  proposed  on  a  small  fragment  of  a 
lower  jaw  of  a  ruminating  animal,  belonging  to  the  collection  of  Prof.  Hall,  of 
Albany,  and  discovered  by  Messrs.  Meek  and  Hayden  on  Bijou  Hill,  Nebraska, 
in  the  summer  of  1853. 

Tlie  collection  from  the  Niobrara  contains  the  greater  portion  of  four  halves 
of  lower  jaws,  together  exhibiting  a  full  series  of  molar  teeth. 

The  form  of  the  jaw  supporting  the  teeth  is  much  like  that  of  the  Deer,  ex- 
cept that  its  base  turns  up  posteriorly  as  in  the  Musks. 

The  inferior  true  molars  have  much  more  nearly  the  form  of  those  of  the 
Sheep  than  of  those  of  the  Deer  or  Musk.  Tlie  posterior  two  premolars  have 
crowns  very  much  like  that  of  the  second  premolar  of  the  Deer,  and  the  first 
is  like  the  corresponding  one  in  the  same  animal. 

Depth  of  lower  jaw  at  first  premolar  6  lines. 

Depth  of  lower  jaw  at  last  true  molar  8^  ' ' 

Length  of  series  of  six  molars  26  " 

Length  of  series  of  true  molars  17  " 

Pbooamelos  occroENTALis,  Leidy. 

This  genus  and  species  are  founded  on  several  fragments  of  jaws,  with  teeth 
of  several  individuals  of  an  animal  allied  to  the  Camel,  and  about  two  thirds 
its  size. 

The  posterior  fragment  of  a  lower  jaw  presents  the  same  general  form  as  in 
the  corresponding  part  of  the  Camel,  but  is  broader  at  the  ramus  in  relation 
with  its  height  than  in  the  latter.    The  posterior  coronoid  process  is  well  de. 
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veloped ;  and  the  tipper  part  of  the  ramus  is  more  strongly  depressed  ex- 
ternally than  in  the  Lama  (Auchenia).  The  body  of  the  lower  jaw  is  relatively 
deeper  than  in  the  Camel,  though  not  so  robust ;  and  the  two  sides  are  coossi- 
lied  by  a  comparatively  short  symphysis. 

Six  molar  teeth  form  a  closed  row  in  the  lower  jaw,  being  two  additional  to 
the  number  in  the  Camel  and  Lama.  The  true  molars  and  the  last  premolar 
have  nearly  the  same  form  as  the  corresponding  teeth  of  the  Camel.  The 
second  premolar  is  a  reduced  one  from  that  behind  it ;  and  the  first  premolar 
has  a  laterally  compressed  ovate  crown  implanted  by  two  fangs. 

In  a  small  fi-agment  of  a  lower  jaw,  in  the  middle  of  the  hiatus,  in  advance 
of  the  closed  row  of  molars,  there  is  the  fang  of  a  tooth,  which  appears  to 
have  been  a  caniniform  premolar.  The  mental  foramen  is  just  in  advance 
and  below  the  position  of  this  tooth.  A  foramen  likewise  exists  below  the 
third  premolar  of  the  closed  row  of  teeth,  corresponding  to  that  more  posteriorly 
situated  in  the  Camel  and  Lama.  - 

Two  mutilated  but  connecting  fragments  of  an  upper  jaw  present  the  hard 
palate  more  deeply  arched  than  in  the  Camel  or  Lama ;  and  the  face  narrows 
in  advance  of  the  molar  teeth  as  in  the  latter.  A  palatine  foramen  exists 
opposite  the  interval  of  the  second  and  third  premolars.  The  infra-orbital 
foramen  occupies  the  same  relative  position  as  in  the  Camel. 

As  in  the  lower  jaw,  six  molar  teeth  form  a  closed  row  in  the  upper  jaw.  The 
true  molars,  though  much  mutilated  in  the  specimens  under  examination, 
appear  to  possess  the  same  form  as  those  of  the  Camel.  The  last  premolar  is 
also  like  the  corresponding  tooth  of  the  latter.  Tlie  second  premolar  is  like 
the  first  one  of  the  Camel,  with  the  exception  that  it  has  the  antero-intemal 
fold  of  its  crown  as  well  developed  as  the  posterior  fold,  which  it  joins  at  the 
base.  The  first  premolar  is  like  the  first  one  of  the  series  in  the  Lama,  having 
a  trilobate,  flattened,  oval  crown. 

Height  of  the  ramus  of  the  lower  jaw,  from  its 

base  to  its  condyle,  4  inches  10  lines. 

Depth  of  lower  jaw  below  last  molar,  2  " 

Distance  from  last  molar  to  the  end  of  the  poste- 
rior coronoid  process,  4  " 
Depth  of  lower  jaw  at  middle  of  the  hiatus  of  the 
teeth. 

Breadth  of  face  in  advance  of  upper  molars, 
Breadth  of  face  at  back  molars, 
Length  of  upper  molar  series, 
Length  of  lower  molar  series. 
Length  of  upper  true  molar  series, 
Length  of  lower  true  molar  series, 

Megammekyx  rnoBKARENsis,  Leidy, 

This  genus  and  species  are  proposed  on  two  lower  molar  teeth,  in  the  Nio- 
brara collection,  which  indicate  a  ruminating  animal  of  the  largest  size.  One 
of  the  specimens  is  apparently  a  first  true  molar,  and  is  inserted  into  a  frag- 
ment of  the  jaw  by  a  pair  of  strong  fangs.  The  crown  is  two-thirds  worn  away, 
and  presents  the  same  form  as  the  corresponding  tooth  of  the  Sheep  in  the 
same  condition.  The  antero-postero  diameter  of  the  crown  is  21  lines  ;  the 
transverse  diameter  11^  lines. 

The  second  specimen  is  an  isolated,  nearly  unworn,  first  or  second  true 
molar,  with  the  form  nearly  the  same  as  in  the  coiTesponding  teeth  of  the 
Sheep.  Its  length  is  three  and  one  third  inches  ;  its  antero-posterior  diameter, 
at  the  triturating  surface,  is  two  inches,  and  just  above  the  developuig  fangs 
an  inch  and  a  half;  the  transverse  diameter,  in  the  former  position,  is  seven 
Imes,  and  in  the  latter  nine  and  a  half  lines. 

Mbrycochoerus  PRopRins,  Leidy. 
The  genua  and  species  are  based  on  several  halves  of  Tapper  and  lower  jaws 
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of  a  large  animal,  discovered  by  Dr.  Hayden  in  the  red  grit  bed  of  Niobrara, 
near  Fort  Laramie,  Nebraska.  The  formula  of  dentition  and  relative  position 
of  the  teeth  with  one  another  are  the  same  as  in  Oreodon.  The  true  molars 
present  a  repetition  of  the  form  and  structure  of  those  of  the  latter  genus,  and 
the  premolars  nearly  so.  The  upper  anterior  two  premolars  have  a  greater 
breadth  in  relation  with  their  length  and  thickness  than  in  Oreodon  ;  and  the 
anterior  two  lower  ones  are  more  crowded  in  position. 

The  side  of  the  face  turns  rather  abriiptly  outward  and  backward  from  above 
the  position  of  the  true  molars,  more  even  than  in  the  Hog,  whereas,  in  the 
three  described  species  of  Oreodon,  ft  slopes  gradually  backward  and  outward, 
more  as  the  Wolf.  The  infra-orbital  foramen  is  above  the  interval  of  the 
first  and  second  true  molars,  while  in  Oreodon  it  is  above  the  third  premolar. 
The  malar  bone  below  the  orbit  is,  relatively  to  the  size  of  the  animal,  deeper 
than  in  the  Hog,  but  in  Oreodon  it  is  not  more  so  than  in  the  Wolf. 

Length  of  upper  series  of  molars,  74  lines. 

Length  of  lower  series  of  molars,  69  " 

Length  of  upper  series  of  true  molars,  43  " 

Length  of  lower  series  of  true  molars.  45  " 

Mertchtus,  Leidy. 

The  formula  of  dentition,  and  the  relative  position,  structure,  and  form  of 
the  teeth  are  nearly  the  same  as  in  Leptauchenia.  In  this  genus,  of  which 
the  remains  of  two  species,  Z.  decora  and  L.  major,  were  discovered  by  Dr. 
Hayden  in  the  upper  miocene  beds  of  White  River,  near  Eagle  Nest  Butte, 
Nebraska,  the  formula  of  dentition  and  relative  position  of  the  teeth  with 
one  another  are  the  same  as  in  Okeodon.  The  crowns  of  the  molars  are  rela- 
tively much  longer,  and  at  their  outer  part  are  more  vertical  than  in  the  latter, 
differing  in  these  respects  very  much  as  the  molars  of  the  Ox  and  the  Deer.  The 
outer  lobes  of  the  upper  true  molars  are  separated  quite  to  the  fangs  by  narrow, 
deep,  vertical  folds  inclining  forward.  The  inner  lobes  of  the  lower  true  molars 
are  separated  by  nan-ow,  overlapping  folds,  and  present  internal  plane  sur- 
faces, while  those  of  Oreodon  are  folded  as  in  the  Deer.  The  premolars  are 
more  crowded  than  in  Oreodon ;  and  in  the  case  of  the  upper  ones,  the  most 
elevated  point  of  the  triturating  surface  is  much  more  anterior  than  in  the 
latter.  The  enamel  pits  of  the  triturating  surfaces  of  the  true  molars  are  very 
narrow  in  comparison  with  those  of  Oreodon,  and  in  the  lower  teeth  are  quickly 
obliterated.  The  canines  are  relatively  small  in  comparison  with  those  of  the 
latter  genus. 

In  Merychyus,  of  which  there  appear  to  be  three  species,  as  indicated  by  the 
remains  discovered  by  Dr.  Hayden  in  the  pliocene  deposit  of  Niobrara,  the 
folds  separating  the  outer  lobes  of  the  upper  true  molars  have  the  same  form 
as  in  Leptauchenia,  but  are  not  so  deep,  do  not  incline  forward,  and  do  not 
divide  the  crown  through  its  base.  The  lower  true  molars  have  their  inner 
surfaces  as  plane  as  in  the  Camel,  and  have  their  lobes  but  feebly  separated 
in  comparison  with  the  condition  in  Leptauchenia.  Tlie  canines  are  as^well 
developed  as  in  Oreodon. 

Merychyus  elegans,  Leidy. 

This  species  is  founded  on  several  halves  of  upper  and  lower  jaws,  contain- 
ing admirably  preserved  series  of  teeth.  The  animal  was  nearly  the  same  size 
as  Leptauchenia  major. 

Length  of  the  upper  jaw,  from  the  back  molar  tooth  to 

the  front  of  the  incisors,  43  lines. 

Length  of  upper  series  of  seven  molars,  37 
Length  of  lower  series  of  six  molars,  34 
Length  of  upper  series  of  true  molars,  22 
Length  of  lower  series  of  true  molars,  23 
Depth  of  lower  jaw  at  fii-st  true  molar,  11 
Depth  of  lower  jaw  at  last  true  molar,  15 
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Merycuytts  MEDirs,  Leidy. 

The  second  species  is  founded  upon  a  fragment  of  tlie  lower  jaw,  containing 
the  true  molars,  an  isolated  upper  last  true  molar,  and  an  isolated  upper  ca- 
nine tooth. 

Length  of  series  of  lower  true  molars,  34  lines. 

Antero-posterior  diameter  of  the  upper  last  true  molar,      14^  " 

Mbrychycs  major,  Leidy. 

This  species  is  proposed  upon  a  fragment  of  the  upper  jaw  containing  the 
l  ist  pair  of  premolars  and  the  succeeding  pair  of  true  molars.    The  latter  teeth 
iiffer  fi-om  the  isolated  upper  molar  of  the  preceding  species  in  possessing  a 
s  ell  defined  basal  ridge,  of  which  the  faintest  traces  only  exist  in  M.  elegans 
ind  M.  meclius. 

Length  of  space  occupied  by  the  two  premolars  and 

succeeding  two  true  molars,  44  lines. 

Antero-posterior  diameter  of  second  true  molar,  16  " 

SOLIPEDIA. 

ANCOiTHERirrM  (Hypohippus)  affinis,  Leidy. 

A  single  specimen  consisting  of  the  crown  of  an  upper  molar  tooth,  in  Dr. 
Hayden's  collection,  has  the  same  form  as  the  corresponding  teeth  of  Anchithe- 
rium,  except  that  the  outer  surfaces  of  its  external  lobes  present  no  trace  of 
median  rising.  It  indicates  an  animal  larger  than  A.  aurelianense  and  about 
the  size  of  Palmotherium  crassum. 

Antero-posterior  diameter  externally  14  lines. 

Transverse  diameter  anteriorly  13^  " 

ANcniTHERroM  (Parahippus)  coonatus,  Leidy. 

The  Niobrara  collection  contains  three  isolated  unworn  qrowns  of  upper 
molar  teeth,  which  have  the  same  fonn  as  the  upper  deciduous  molars  of  An- 
I'.hitherium  iBairdi  or  A.  aurelianense,  except  that  the  outer  extremity  of  the 
prolongation  of  the  postero-internal  lobe  branches  into  several  short  folds. 
These  latter  have  the  same  arrangements  as  similar  but  more  numerous  folds 
in  the  same  position  in  Merijchippus. 

Length  of  the  series  of  three  molars,  31  lines. 

Antero-posterior  diameter  of  the  first  molar,  12  " 

Transverse  diameter  of  the  first  molar,  8    ' ' 

Antero-posterior  and  transverse  diameters  of  the  third 

molar,  9  " 

Independent  of  the  remains  of  the  anchitherioid  genera  Parahippus  and 
Hi/pohippus,  the  collection  made  by  Dr.  Hayden  contains  numerous  fragments 
of  the  skeleton  of  apparently  six  different  equine  animals,  which,  however, 
exhibit  such  an  interchange  of  characters,  that  at  present  it  appears  im- 
possible to  specify  the  isolated  teeth  and  bones.  The  following  genera  and 
species  appear  to  be  indicated  by  the  more  characteristic  specimens  of  the  col- 
lection. 

E^tuas  ExcELSus,  Leidy. 

This  species  is  about  the  size  of  the  largest  variety  of  the  recent  Horse,  as 
indicated  by  molar  teeth  and  bones  of  the  limbs.  Tlie  teeth  do  not  diiFer  in 
constitution  from  those  of  the  recent  Horse  ;  and  none  of  them  present  a  greater 
•iegroe  of  complication  of  the  enamel  folds  on  their  triturating  surface. 

E<iDD8  (Protoiiippuh)  pf.rditcjs,  Leidy. 

A  second  species  of  Horse,  of  small  size,  is  especially  indicated  in  the  Nio- 
brara collection,  by  a  fragment  of  an  upper  jaw  containing  tho  posterior  four 
molars.  Tlie  portion  of  jaw  is  like  tho  corresponding  part  in  tlio  recent  Horse. 
^'^^  "^olfir  tooth  have  their  crowns  al)OUt  one-fourth  worn.  Tho  onamfil  folds 
on  the  triturating  surfaces  are  even  less  complex  than  in  tho  recent  Horso,  and 
ine  antero-intcmal  fold  or  column  has  the  same  form,  direction  and  mode  of 
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continuation  as  the  postero-intemal  one.  Tlie  space  occupied  by  the  four  teeth 
is  about  three  inches  in  length,  and  about  ten  lines  in  breadth.  Dr.  Hayden's 
collection  also  contains  bones  of  the  limbs  which  correspond  in  relative  size 
with  the  jaw  and  teeth  above  noticed. 

Figure  1,  plate  7,  of  M.  Gervais,  Rech.  s.  1.  Mammiferes  Fossiles  de  I'Amer- 
ique  meridionale,  apparently  represents  a  species  of  the  same  equine  subgenus 
as  the  above.    No  extent  of  attrition  of  the  corresponding  teeth  of  the  domes- 
tic Horse  will  produce  the  same  aj)pearance  indicated  in  this  figure. 
Mkrychippus,  Leidy. 

Tills  genus  is  a  much  more  remarkable  one  than  could  have  been  anticipated 
from  an  examination  of  the  si>ecimen  alone  from  which  it  was  first  characterized. 
The  specimen  alluded  to  consists  of  the  anterior  upper  two  large  molars,  con- 
tained in  a  small  fragment  of  the  jaw,  and  was  obtained  by  Dr.  Hayden,  at 
Bijou  Hill.  The  two  teeth  are  intermediate  in  form  to  the  corresponding  ones 
of  Anchitherium,  and  the  upper  true  molars  of  the  Deer,  and  they  bear  a  strong 
resemblance  to  those  referred  above  to  the  anchitherioid  genus  Parahippus. 
From  the  teeth  of  the  latter,  they  dilfer  only  in  having  their  intei-mediate  lobes 
prolonged  posteriorly  past  the  inner  conical  lobes,  so  as  to  make  them  assume 
the  appearance  of  the  inner  lobes  of  the  upper  true  molars  of  ruminants. 

In  a  fragment  of  the  upper  jaw  of  a  young  animal,  in  the  Niobrara  collection, 
apparently  belonging  to  a  second  species  of  Merychippus,  the  second  and  tliird 
temporary  molars  and  their  permanent  successors  are  contained.  The  tem- 
porary molars  have  the  same  form  as  the  teeth  from  which  the  genus  was  first 
characterized  would  have,  in  a  more  worn  condition.  They  are  invested  with 
cementum,  though  in  less  quantity  than  is  usual  in  the  Horse,  and  It  is  more 
readily  detached,  which  appears  to  have  been  the  case  in  the  two  teeth  from 
Bijou  Hill.  The  crowns  of  the  permanent  teeth  contained  within  the  frag- 
ment of  jaw  under  examination  have  the  same  form  as  the  corresponding  teeth 
of  the  recent  Horse,  with  the  modifications  above  noticed  characterizing  the 
subgenus  Protohippus. 

Merychippus  insignis,  Leidy. 

Proc.  A.  N.  S.  viii.  311 ;  1857,  89. 

This  species  was  characterized  from  the  fragment  of  jaw  containing  what 
now  appear  to  me  to  be  the  upper  anterior  two  temporary  molars,  from  Bijou 
Hill.  The  Niobrara  collection  contains  a  portion  of  the  upper  jaw,  which 
appears  to  belongs  to  this  species,  having  an  entire  series  of  permanent  molars, 
(exclusive  of  the  small  one, )  so  far  worn  as  to  be  inserted  by  fangs.  The  series 
of  teeth  occupy  a  space  of  about  four  Inches  in  length  and  ten  lines  in  breadth. 

Merychippus  mirabilis,  Leidy. 

Appears  to  be  a  distinct  species  from  the  former,  of  larger  size.  It  is  indicated 
in  the  Niobrara  collection,  by  a  specimen  previously  noticed,  consisting  of  a 
fragment  of  the  upper  jaw,  containing  the  second  and  third  temporary  molai's 
and  their  permanent  successors.  Another  sjjecimen,  in  the  same  collect  ion. 
belonging  apparently  to  this  species,  consists  of  a  fragnient  of  the  upper  ja« 
of  an  adult  individual,  containing  the  back  four  molars,  which  arc  so  far  worn 
as  to  be  inserted  by  fangs.  The  four  teeth  occupy  a  space  of  three  and  one- 
third  inches  in  length  and  an  inch  in  breadth. 

The  two  fragments  of  jaws,  above  mentioned,  have  a  deep  depression  or 
lachrjrmal  fossa  in  advance  of  the  orbit,  as  in  the  Deer,  Oreodon,  &c. 

HiPPARioN  s.  HiproTHEHHjM  occiDENTALE,  Leidy. 

Eipparion  occidentale, :  Pr.  A.  N.  S.  vii.  59;  1857,  89. 

The  remains  of  this  species  were  originally  discovered  by  Dr.  Ha3'den  in  a 
superficial  deposit  at  White  River,  Nebraska.  A  number  of  molar  teeth  in  the 
Niobrara  collection  appear  to  belong  to  the  same  species. 

HiPPARiON  s.  HippoTHERiuM  sPEciosuM,  Leidy. 

Eipparion  speciosum:Vv.  A.  N.  S.  viii.  311  ;  1857,  89. 

The  remains  of  a  smaller  species  of  Eipparion  than  the  preceding,  were  ori- 
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,'inally  discovered  by  Dr.  Hayden  on  Bijou  Hill.  Numerous  teetli  of  the 
species  are  contained  also  in  the  Niobrara  collection. 

PACHYDERMATA. 

Rhinoceros  crassus,  Leidy. 

The  Niobrara  collection  contains  small  fragments  of  two  lower  jaws  of  young 
animals,  a  much  worn  upper  incisor,  a  last  upper  molar,  and  an  upper  pre- 
molar, apparently  of  the  deciduous  series,  of  a  species  of  Rhinoceros,  which 
appears  to  have  had  almost  the  same  size  and  formula  of  dentition  as  the  recent 
Indian  Rhinoceros,  {R.  indicus.)  . 

One  of  the  fragments  of  the  lower  jaws,  consisting  of  the  symphysial  portion 
with  sockets  for  four  incisors,  indicates  these  to  have  had  the  same  relation  of 
size  and  form  as  in  R.  indictts. 

The  upper  lateral  incisor  has  nearly  the  form  and  size  of  the  corresponding 
tooth  of  R.  indicus.  The  antero-posterior  diameter  of  its  crown  is  two  and 
one-third  inches,  and  its  transverse  diameter  three-fourths  of  an  inch. 

The  last  upper  molar,  which  belonged  to  an  old  individual  as  indicated  by 
its  worn  condition,  is  of  the  form  usual  in  most  species  of  living  Rhinoceros. 
Its  antero-posterior  diameter  internally  is  two  inches,  and  its  oblique  dia- 
meter posteriorly  about  half  an  inch  more. 

The  upper  deciduous  premolar  has  the  narrower  portion  of  its  crown  ante- 
riorly. The  triturating  surface  of  the  specimen  presents  a  tract  of  dentine  on  the 
outer  wall  and  summits  of  the  inner  lobes  of  the  tooth.  The  outer  wall  has  a 
median  ridge  externally,  corresponding  to  the  most  elevated  point  of  its  triturat- 
ing surface.  The  anterior  border  of  the  outer  wall  has  the  same  foi-m  as  the 
posterior  one,  but  is  shorter  and  more  prominent.  The  inner  lobes  are  em- 
braced by  a  strong  basal  ridge,  as  in  R.  occidentalis  and  Aceratherium  incisivum. 
The  antero-intemal  lobe  curves  inward  and  backward,  and  the  succeeding  lobe 
is  transverse.  Three  conspicuous  vallies  bound  the  lobes,  of  which  the  middle 
one  is  deepest  and  the  anterior  one  least  so.  From  the  outer  wall  of  the  tooth 
two  folds  project  into  the  middle  valley,  and  the  posterior  of  these  join 
one  springing  from  the  anterior  face  of  the  postero-internal  lobe,  thus  isolat- 
ing a  deep  pit  from  the  valley.  If  the  fossil  tooth  were  worn  away  to  a  level 
with  its  basal  ridge  it  would  exhibit  four  distinct  enamel  pits  ;  one  corres- 
ponding to  the  outer  end  of  the  anterior  vaUey,  two  for  the  middle  valley,  and 
one  for  the  posterior  valley. 

Antero-posterior  diameter  of  the  tooth  externally,  19  lines. 

Transverse  diameter  of  the  tooth  posteriorly,  19  " 

Transverse  diameter  of  the  tooth  anteriorly,  16  " 

Mastodon  (Tetrai^phodon)  mirificus,  Leidy. 

One  of  the  most  interesting  discoveries  of  Dr.  Hayden  in  the  pliocene  depo- 
sit of  the  valley  of  the  Niobrara,  is  the  greater  portion  of  the  lower  jaw  of  a 
Mastodon,  most  undoubtedly  distinct  from  that  species  whose  remains  are  so 
abundantly  found  in  later  deposits  in  the  United  States.  The  specimen  be- 
longed to  an  old  individual,  as  the  last  molar  tooth  had  protnided  and  is  con- 
siderably worn  off  at  its  anterior  two-thirds  ;  and  it  indicates  a  much  smaller 
animal  than  the  M.  ohioticus.  The  form  of  the  jaw  is  like  that  of  the  existing 
Elephant  of  India.  A  single  tooth,  the  last  molar,  occupies  each  side  of  it,  and 
lesembles  the  corresponding  one  of  M.  avgustidem,  of  Europe,  or  of  M.  sivalen- 
of  the  Sivalic  Hills,  of  India.  Tlie  crown  measures  nine  inches  antoro-poste- 
>loTly,  and  three  and  a  half  inches  transversely,  and  possesses  six  transverse 
'ows  of  conical  lobes  closely  crowded.  In  advance  of  the  sixth  molars,  pre- 
swved  in  the  specimen,  no  traces  of  alveoli  are  left  for  preceding  teeth,  but  a 
sharp  sigmoid  ridge  extends  to  the  front  of  the  jaw. 

The  greatest  breadth  of  the  jaw  outside  the  position 

of  the  molars  is  15  inches. 

Length  from  back  of  last  molar  to  anterior  end  of 

the  jaw,  -         16  " 

Lengthof  the  sigmoid  ridge  in  advance  of  the  molars,      9  " 
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Elephas  (Euelphas)  imperatok,  Leidy. 

The  Niobrara  collection  also  contains  the  anterior  portion  of  an  upper  molar 
tooth  of  an  Elephant  of  larger  proportions  than  any  which  are  known  to  ub. 
The  triturating  surface  is  within  a  line  or  two  of  fire  inches  in  breadth, 
and  within  a  space  of  seven  inclies  only  eight  enamel  folds  or  double  plates 
exist.  In  the  most  thick  plated  variety  of  teeth  of  the  Elephas  americanus 
which  we  have  seen,  in  the  same  space  ten  folds  were  counted.  As  in  the 
latter,  E.  primigenius,  and  the  recent  Elephant  of  India,  the  enamel  plates  be- 
come worn  on  the  triturating  surface  into  transverse,  strongly  crenulated 
ellipses. 

The  fragment  of  the  tooth  has  been  assumed  to  belong  to  an  unnamed  species 
from  the  fact  that  it  was  found  in  association  with  a  fauna  very  distinct  from 
any  previously  noticed. 

CHELONIA. 

Testodo  (Stylemys)  kiobeakensis,  Leidy. 

The  Niobrara  collection  contains  numerous  fragments  of  bones  of  the  shell 
of  a  species  of  emydiform  land  turtle,  from  individuals  of  different  ages. 
The  fragments  do  not  permit  the  restoration  of  any  extent  of  either  the  cara- 
pace or  sternum,  but  they  are  sufficient  to  indicate  that  the  species  grew  to  the 
size  of  the  Testudo  nebrascensis,  wliich  it  also  resembled  in  structure  and  form, 
except  that  the  anterior  and  posterior  marginal  plates  are  strongly  everted 
while  they  are  only  slightly  so  in  the  species  just  named. 


Note. — ^At  a  Meeting  of  the  Academy,  on  April  6th,  the  Committee  on  Pro- 
ceedings was  authorized  to  append  the  following  note  to  Dr.  Leidy's  paper, 
which  was  ordered  to  be  printed  on  March  30th. 

Dr.  Leidy  called  the  attention  of  the  members  to  some  fossil  remains  on  the 
table  just  received  from  Dr.  Hayden.  Tliey  are  part  of  the  Niobrara  collection, 
and  ajjparently  indicate  two  additional  species  of  the  ancient  Camel  (Procame- 
lus).  One  of  the  species  is  founded  on  the  greater  poi-tion  of  one  side  of  the 
lower  jaw  containing  most  of  the  molar  teeth.  Six  molars  form  a  closed  row, 
of  which  the  back  four  have  about  the  same  size  and  foi-m  as  in  the  recent 
Camel.  The  second  premolar  is  like  the  third  one,  and  the  first  of  the  closed 
series  has  a  laterally  compressed  conical  crown  with  trenchant  borders.  Tiit- 
caniniform  premolar  has  almost  the  same  size,  form  and  relative  position  as  in 
the  recent  Camel ;  and  in  the  fossil,  in  a  corresponding  position,  there  is  an 
equally  large  socket,  as  in  the  latter,  for  a  true  canine.  Tlie  jaw  is  shorter  but 
deeper  than  in  the  Camel,  and  it  appears  to  indicate  that  the  species  to  wliicli 
it  belongs  was  about  the  size  of  the  latter  animal.  Tlie  length  of  position  oc- 
cupied by  the  closed  row  of  six  molars  is  six  and  a  quarter  inches  ;  the  depth 
of  the  jaw  below  the  middle  of  tlie  last  molar  is  two  and  a  half  inches,  and 
below  the  first  molar  one  and  three-quarter  inches.  For  tliis  species  the  nam- 
of  Pkocamelus  kobcstus  is  proposed. 

The  second  additional  species  of  this  genus  is  indicated  by  several  smnL 
fragments  of  an  upper  jaw  with  molar  teeth,  of  an  animal  about  the  size  of  th<: 
Lama.  The  tlu-ee  premolars  of  the  closed  row  occupy  a  position  of  fifteen  line? 
in  extent.    For  the  species  the  name  of  Procamelus  gracilis  is  proposed. 

Dr.  Leidy  added  that  he  took  the  present  opportunity  to  point  out  the 
admirable  quality  of  bees-wax  as  a  means  of  mending  fractured  fossils,  and  of 
increasing  their  strength  when  friable.  If  a  fossil  bone  or  shell  have  bcconit- 
quite  brittle  by  the  loss  of  its  animal  matter,  and  is  dipped  in  melted  was 
and  allowed  to  cool,  it  becomes  nearly  as  hard  as  the  specimen  was  in  its 
original  condition.  For  mending,  it  had  the  advantage  over  most  cements  that 
no  time  was  lost  in  allowing  certain  parts  to  dry,  which  had  been  united,  before 
others  could  be  added. 


